Objective: to evaluate the quality of the sputum sample before and after the Nursing guidance to patients. Methods: this is a quasi-experimental research design, single group type, before and after, non-randomized study. The study enrolled patients with suspected pulmonary tuberculosis, respiratory symptomatic patients for over three weeks, aged over 18 years, of both genders and without tuberculosis history in the last two years. The educational intervention consisted of individualized guidance on the collection of sputum sample, which was based on the guidelines of the Ministry of Health of Brazil and on the explanatory folder delivery. Results: in this study participated 138 patients with suspected pulmonary tuberculosis. The results showed significant increase of the samples with purulent particles, volume greater than 5 mL and increased rate of patients diagnosed with tuberculosis, after the educational intervention. Conclusion: it was shown that after the educational intervention, it was observed sputum samples with better quality, with satisfactory aspect and volume for the effectiveness of the bacilloscopic examination.
Introduction
The early diagnosis is one of the priority strategies for the control of tuberculosis (TB), a disease that remains a serious public health problem of worldwide magnitude. Of the 5.4 million new cases reported in 2013, over 80% presented the pulmonary form of the disease (1) .
The diagnostic confirmation is based on the clinical and epidemiological history, radiological examinations, tuberculin skin test, bacteriological tests (bacilloscopy and culture), and biochemical and molecular tests (2) .
Although the expectation of expansion of the rapid test for detecting TB is high for all global health services, bacilloscopy remains the priority method, especially in developing countries, because it is simple, fast, inexpensive and, when properly executed, it allows to identify about 70% of cases of pulmonary TB (3) .
It is worth mentioning that regardless of the technological innovations introduced to diagnosis, the quality of sputum sample plays a central role, since the accuracy of any laboratory results of TB diagnosis depends on the quality of a collected sample (4) .
Accordingly, the efficiency in the detection of new TB
cases is intrinsically related to the quality of the sample and this, in turn, depends on the quality of the guidance on how to properly collect the material.
The good professional/patient interaction, acceptability and understanding of the guidelines provided by the health professionals influence the quality of the sample, avoiding the presence of saliva and nasopharyngeal secretions, which are not appropriate for laboratory examinations (5) . The guidelines should be carried out in a clear fashion, respecting the heterogeneity and uniqueness of each individual's learning. Qualifying guidelines can reduce the universe of patients with TB and undiagnosed patients due to the poor quality of the collected sample, which remain for long periods spreading the disease and hampering the efficiency/effectiveness of the actions of the Tuberculosis Control Programme.
In the context of TB care, the nurse has assumed an important role in the prevention and control of the disease, which ranges from actions such as identification of respiratory symptoms to discharge of the confirmed cases (6) . In this sense, the clinical nursing practice, supported by the Evidence-Based Practice (EBP), is of fundamental importance since it guides the management and care decision process of Nursing (7) . This, in turn, is based on problem identification, consensus of the relevant scientific evidence, implementation of these in professional practice and evaluation of the results achieved (8) , a process which should be in line with the preferences of the patient. Thus, the use of EBP represents a qualifier for the health care at different levels of care, resulting in a better clinical practice (7) . This study is justified by the few evidence found (9) (10) (11) (12) (13) (14) , after a bibliographical survey in LILACS, PubMed, CINHAHL, Web of Science and Scopus databases, on the importance of education in health, aiming at the quality of the sputum sample and improvement of diagnosis.
Over the past five years, it was found only one study carried out in Brazil, addressing the impact of guidance for sputum sample collection, however, its design was focused on the evaluation of the culture contamination rate and not on the direct impact of the guidelines regarding the quality (aspect and volume) of the sample and bacilloscopic results (14) .
It is relevant to carry out studies, whose results reinforce the scientific evidence on the effectiveness of the guidance on the appropriate sputum sample collection. It is highlighted that this is the first national study to assess the contribution of the health education to patients, for the adequate collection of sputum samples, aiming at contributing to the improvement of the health service diagnostic capability. for Tuberculosis and other Mycobacteria (16) . Finally, the patient was instructed to take the vial to the room set to receive the material collected at the CREPS "Cardoso Fontes", on the same day of the collection, since this material should not be stored at home and needs to be immediately processed for accurate test results.
After the educational intervention, the patients were asked to describe the steps required to carry out the collection, aiming at evaluating their understanding about the information provided. This step was important to detect gaps in the understanding on the guidelines and provide clarifications in case of doubt. recommended by the Ministry of Health (16) . The aspect of the sample was classified as saliva, liquefied, mucous, mucopurulent and bloodstained. The volume was classified as equal to or greater than 5 mL and lower than 5mL. The bacilloscopic results were classified into negative, inconclusive, a cross symbol, two crosses and three crosses.
The analysis and presentation of data were performed according to the research objectives. The results of the patient profiles were analyzed by means of statistical measures using absolute frequency and percentage.
The effect of the intervention was evaluated by comparing the second with the third sample collected by the study participants, in relation to three variables:
aspect, volume and bacilloscopic results.
Regarding the aspect, samples were reclassified as inappropriate and appropriate according to the presence or absence of purulent particles. Regarding the volume, the parameters used were equal or greater than 5 mL (appropriate) and less than 5mL (inappropriate). To analyze the bacilloscopic results, it was established a recategorization as negative and positive (+, ++, +++) (16) .
To evaluate the effect of the intervention on the aspect and volume of the sample and on the bacilloscopic results, it was used the McNemar test. It is observed that, in terms of aspect and volume of the sample, patients after the educational intervention were able to produce more samples with purulent particles and satisfactory volumes than before the intervention. This association was statistically significant. Regarding the bacilloscopic results, it was observed an improvement in the bacilloscopic diagnosis.
However, these results were not statistically significant.
The evolution in the aspect of sputum samples before and after intervention is presented in Table 2 . After the intervention, the samples with aspect of saliva decreased and consequently, the frequency of the samples with mucopurulent aspect increased 10.2%.
Of the 138 respiratory symptomatic patients, 23
(16.7%) were diagnosed with pulmonary TB by means of the isolation procedure for M. tuberculosis. In Table   3 , it is observed the proportion of cases diagnosed per each sputum collection stage. 
Bacilloscopy results

Pulmonary tuberculosis cases confirmed by cultivation (n=23)
Negative for AARB* Positive for AARB* n % n % The first sample collected in the health service accounted for 52.2% of the positive bacilloscopy cases. The increase observed for the second sample corresponded to 21.7% and, after the intervention (3rd sample), it was identified increase of 13.0%.
Discussion
The evaluation of the quality of the sputum samples for TB diagnosis examination before and after the Nursing instructions to patients, showed that intervention resulted in samples with better aspect, www.eerp.usp.br/rlae The decrease in the percentage of samples with aspect of saliva, after the intervention, was also observed in another study (12) .
If the sample is inappropriate (that is, only saliva), it may not be possible to find bacilli, even though the patient is bacillipherous (6) . Thus, it is evident that after the qualified instructions, as recommended, patient is able to reduce the number of samples with aspect of saliva, which consequently reduces the probability of false negatives.
Other studies have shown the positive effect of guidelines on the quality of the sample (9, (11) (12) (13) . It was identified a positivity rate from 12.0 to 15.0%
higher among patients who properly received the recommended guidelines by means of protocols (9, 12) .
The sensitivity of the bacilloscopy test for pulmonary TB showed significant improvement when the sample volume was equal or higher than 5mL (12) .
However, both the aspect and volume are important so that diagnostic tests for pulmonary TB present improved effectiveness.
Although the relationship between the bacilloscopic results and the intervention did not shown statistically significant difference, it is important to emphasize that, as shown in Table 3 , there was a significant difference from the clinical point of view, since a single undiagnosed case has epidemiological importance on TB control and it contributes to the perpetuation of the disease transmission chain.
As shown in a recent study (17) , it is assumed that, within one year, a diseased or a bacillipherous individual can infect around 10-15 people with whom they maintained contact, because while they do not start treatment, they will continue to spread bacteria and at better safety conditions of the individual, since this procedure is performed at home. In recent studies, it was found that collection performed in the morning leads to improved efficiency in detecting AARB than the local collection (18) (19) .
Although it was identified a percentage of 52.2%
of positive bacilloscopy cases in the sample collected in the health service, the results could have been more effective regarding the diagnosis of TB, if a qualified guidance was provided, as proposed in this study.
However, some guidelines are specific to the collection of the second sample (intake of a large amount of fluid on the day before collection, sleep without pillow and in a horizontal position, and tooth brushing before the collection), since this is performed at home. In this study, the educational intervention was effective to 13% of patients, which presented negative bacilloscopy results in the first two samples collected from biological material.
It is worth mentioning that 78.3% of cases of pulmonary TB were diagnosed at CREPS "Cardoso take into account the patients' heterogeneity. This reinforces the hypothesis that improvement in the quality, quantity and bacilloscopy results of the third sample is due to the intervention proposed in this study.
Conclusion
The study showed that, after the educational 
